Polyethylene glycol (PEG) gel arrays for differentiating oligopeptide fragments and on-chip protease assays.
Polyethylene glycol (PEG) hydrogel is permeable to biomolecules, but its permeability depends on the molecular weight of monomers and the concentration of monomer solutions. In this study, we show that PEG hydrogel made from 20% to 30% of PEG700 monomer is permeable to amino acids yet impermeable to oligopeptides. Because of its unique permeability, the gel can be used to detect protease by separating amino acids from oligopeptides when proteases cleave the oligopeptides and release amino acids. Based on this principle, an UV crosslinked gel array is fabricated on a chip for simultaneous detection of protease in up to 40 samples with only 1 µl of volume required for each sample. As a proof of concept, the on-chip protease assays are used to detect trypsin in buffer and serum. The detection limits are 1.2 nM in buffer and 17.7 nM in serum, which are comparable to conventional protease assays. Moreover, because only 1 µl of liquid is required, as little as 1.2 fmol of trypsin can be detected by using the on-chip assay. The protease assay also shows good specificity for trypsin and chymotrypsin. The gel array chip could be a useful miniaturized platform for high-throughput detection of different proteases and screening of their inhibitors.